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Introduction: Obstetric anal sphincter injury has important psychosocial implications and impact on
subsequent pregnancies. Sound operative repair is essential, yet between 14 and 61% patients with
obstetric anal sphincter injuries report incontinence symptoms. Objective assessment of the outcome
following repair can be performed using anorectal manometry and endoanal ultrasonography. The aim of
this study was to assess functional and physiological outcome in patients undergoing operative repair of
third or fourth degree tears.
Methods: Demographic information and obstetric details were collected retrospectively for patients who
sustained a third or fourth degree anal sphincter injury between the periods of 1st January 2008e31st
December 2009. All patients were followed up by the Colorectal Nurse Specialist in a dedicated clinic. A
detailed history, examination, anorectal manometry (AM) and endoanal ultrasound (EAU) were
performed.
Results: Of 210 patients identiﬁed data was available for 190 (90%). Median age was 29 years and 74% of
the patients were primagravida. Twenty one (11%) patients had grade 3 tear, 81 (43%) grade 3a, 63 (33%)
grade 3b, 15 (8%) grade 3c and 10 (5%) patients had grade 4 tears. All patients underwent primary repair:
where data was available for operative technique 68 (36%) patients underwent end-to-end and 96 (51%)
had overlap repair. 177 (93%) of the repairs were performed by Registrars. Median follow up was 3
months and data was available for 142 (75%) patients. 29 (20%) patients exhibited symptoms of incon-
tinence. Anal resting and squeeze pressure were reduced in patients experiencing incontinence symp-
toms (66 mHg vs 58 mmHg and 120 mmHg vs 98 mmHg respectively). EAU revealed one EAS (external
anal sphincter)/IAS (internal AS) defect, seven IAS defects and 33 thinning of IAS. One quarter of patients
with IAS thinning or defect exhibited incontinence symptoms.
Conclusion: One ﬁfth of patients experienced some incontinence following repair of obstetric anal
sphincter injury, but only 2 patients were incontinent of faeces at 3 month follow up. This represents
some improvement in outcome compared to results from the last two decades. Anal pressures in patients
experiencing incontinence were reduced, and thinning of the IAS was more common in patients with
incontinence symptoms. Efforts to identify occult IAS injury and repair this as well as the EAS may
improve patient outcome.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The burden of symptoms experienced following obstetric anal
sphincter injury can be considerable not only in terms of the effects
on bowel, bladder and sexual function but also in terms of psy-
chological morbidity. Studies have reported between 20 and 74%
patients suffering symptoms attributable to their anal sphincter(mobile); fax: þ44 01484
r).
ciates Ltd. Published by Elsevier Ltinjury post-repair.1e3 Faecal and ﬂatus incontinence, urgency and
dyspareunia are a few of the many symptoms attributed to post-
repair anal sphincter injury. In the early 90’s, Kamm e in a Lancet
editorial, wrote that ‘inadequacy of primary repair of third or fourth
degree tears is normal and cannot be considered negligent prac-
tice’.4 Signiﬁcant change has occurred in the last decade with re-
gard to the perception and management of obstetric anal sphincter
injury. Part of this change may be attributable to thorough assess-
ment of these patients, both using quality of life tools such as the
Hardcastle and Parks,5 Jorge and Wexner6 classiﬁcations and more
accessible objective assessment of anatomy and physiology pro-
vided by anorectal manometry and endoanal ultrasonography.d. All rights reserved.
Table 1
Grade of tear in relation to the known risk factors for the development of perineal
tears.
Grade 3 Grade 3a Grade 3b Grade 3c Grade 4 p
Number of patients 21 81 63 15 10
Instrument delivery 6/21 20/81 22/63 4/15 2/10 0.08
Episiotomy 4/21 20/81 22/63 4/15 2/10 0.06
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sphincter injury can also help in the risk assessment and man-
agement of these patients. A recent study7 has demonstrated ﬁve
variables associated with increased risk of sphincter injury: asian
ethnicity, primiparity, persistent occipito posterior, vacuum de-
livery, and heavier birth weight. Identiﬁcation of these patients
with measures taken to reduce sphincter injury may help reduce
the incidence of 3rd and 4th degree tears from the 0.5e9%8 re-
ported. There is a raging debate regarding the value of primary
caesarean sections to avoid sphincter injury, especially in group of
women susceptible to sphincter damage. However Caesarean sec-
tion carries its own morbidity and mortality and should be
considered carefully.
Accurate assessment of the post-repair patients with functional
and physiological defects can allow techniques such as biofeedback
to be employed. A further subgroup of patients, albeit small, can be
identiﬁed where formal sphincter repair by a colorectal surgeon
may be necessary. The role of the colorectal surgeon in the man-
agement of patients with obstetric anal sphincter injury has been
described and is important in conjunction with colorectal nurse
practitioners in order to appropriately manage these patients.9
The aim of this study was two fold: ﬁrstly to identify patients
with physiological and functional sequelae of obstetric anal
sphincter injury and secondly to determine any improvement in
the last decade with respect to better outcomes in women after
sphincter repair following obstetrics trauma.
2. Methods
A retrospective evaluation of all female patients sustaining a third or fourth
degree tear between the periods of 1st January 2008 to 31st December 2009 was
performed. Patient demographics were recorded in addition to BMI (body mass
index) and past medical history including any pre-delivery symptoms of inconti-
nence. Details of the pregnancy including any complications e.g. gestational diabetes
were collected. Delivery details such as spontaneous or induced labour, the indi-
cation for induction, duration of labour e in particular the duration of the second
stage, epidural anaesthesia, instrumental delivery, episiotomy and the position of
the baby were recorded. The birth weight of the baby was documented. Details of
any perineal tear and subsequent repair were recorded- the grade of tear, the time
between delivery and operative repair, the length of surgery, the surgical technique
used to repair the tear and the grade of surgeon. Any previous pregnancies and
labour were recorded including details of any previous tears and subsequent ano-
rectal investigations.
All patients received follow up appointments with a Colorectal Nurse Specialist
at 3 months. Detailed histories with regard to post-delivery bowel function
including details of any incontinence were recorded. Anorectal investigations were
performed including anorectal manometry and endoanal ultrasound. Anorectal
physiology testing was performed with the patient in the left lateral position. An 8
channel water-perfused manometry system (Gealtec devices Ltd, Isle of Skye) was
used. A stationary pull-through technique was used to record anal resting and
squeeze pressures. The volume of initial sensation of rectal ﬁlling, the volume of ﬁrst
urge sensation and the maximum tolerated volume were determined by inﬂating
the balloon with the manometry catheter placed 6 cm from the anal verge.
Endoanal ultrasound was performed in the left lateral position using a 360
rotating 10-MHz endoscopic probe (BK Medical). A sonolucent cap with a 17 mm
diameter was used to protect the transducer and ﬁlled with de-gassed water to
allow acoustic coupling. The probe was covered with a latex condom and carefully
inserted into the rectum. Axial images were stored at 0.2 mm step intervals using a
pull-back probe, after which computer generated processing of the images recon-
structed a 3D image of the sphincter complex. The external anal sphincter (EAS) and
internal anal sphincter (IAS) were assessed for continuity at the upper, middle and
lower levels of the anal canal.
Statistical analyses were performed using SPSS version 17. A non-parametric test
was used to measure inter-group variability (ManneWhitney U test).Factors like the median duration of labour and second stage, incidence of epidural
usage, birth weight and head circumference were not signiﬁcantly related to the
grade of tear.
Third degree; Injury to the perineum involving the anal sphincter complex (external
and internal).
3a <50% of external sphincter thickness is torn; 3b >50% of external sphincter
thickness is torn; 3c Internal sphincter is torn; Fourth degree Injury to external and
internal sphincter and rectal mucosa/anal epithelium.
Mann Whitney U, NS not signiﬁcant.3. Results
Of the 210 patients identiﬁed, data were available for 190 pa-
tients. Median age at delivery was 29 years (IQR 25e33 years). The
majority, 134 patients (70%), were English women with the second
largest group being from south west Asia (35 patients). Median BMIwas 25 (IQR 21e28, data not recorded for 38 patients). 140 patients
(74%) were primiparous; 41were para 2, the rest having their 3rd or
4th delivery. Sixteen patients (8%) suffered complications of preg-
nancy which include gestational diabetes (7/16), impaired glucose
tolerance test (3/16), pre-eclampsia (2/16), obstetric cholestasis (1/
16), polyhydramnios (1/16), streptococcus B infection (1/16), sym-
physis pubis dysfunction (1/16).
151 patients (79%) had a spontaneous labour, whilst 24 patients
(13%) required induction of labour. A further 15 patients (8%)
laboured spontaneously but required augmentation of this process.
Themedian duration of labour was 409min (IQR 252e634min),
and the median length of the second stage was 60 min (IQR 25e
131min). Fifty nine patients (31%) received an epidural anaesthetic,
the median labour time for these patients was 613 min (IQR 410e
747 min), with median second stage of 131 min (IQR 77e180 min).
Fifty six patients required instrumental delivery; 6 with ventouse
delivery, 3 with forceps after failed ventouse, 46 patients had a
forceps delivery, one patient had a ventouse delivery after failed
forceps. Our data demonstrates a strong association between
instrumental delivery, episiotomy and the grade of anal sphincter
tears (Table 1).
All patients underwent primary repair of their perineal injury.
Median time to repair of tear was 113 min (IQR 69e182 min).
Median operating time was 50 min (IQR 40e60 min). 68 (36%)
patients underwent an end-to-end repair, 96 (51%) patients un-
derwent an overlap repair, data was not available with regards to
type of repair for 26 patients. PDS suture (2/0 or 3/0) was most
commonly used for repair of the EAS. 178 repairs were performed
by the gynaecology registrar on call, in 11 patients the consultant
performed the repair, one repair was performed by the SHO under
supervision. The numbers done by the consultants were too small
to have ameaningful comparisonwith the registrars in terms of any
difference in success of the procedure.
Median follow up of patients was 3 months (IQR 3e4 months),
the longest period of follow up being 8 months. Presence or
absence of urinary or bowel symptoms was recorded for 142 pa-
tients (75%). 119 (84%) patients exhibited no urinary symptoms, 12
patients exhibited stress incontinence, 7 patients experienced
urinary frequency, 2 experienced recurrent UTIs and 2 patients
exhibited urge.
36 (26%) patients exhibited symptoms of incontinence, 7 pa-
tients improved by the time of follow up. Twenty nine (20%)
exhibited symptoms of incontinence either to wind or faeces
(Table 2). Grade of tear was unrelated to continence symptoms.
Anorectal physiology and endoanal ultrasound examination
ﬁndings were available for 129 patients (68%). All patients had
normal recto-anal inhibitory reﬂex. Median anal resting pressure
was 64 mmHg (IQR 54e78), median anal cough pressure was
Table 2
Bowel symptoms post-delivery.
Asymptomatic at
time of study
Symptom Number of patients
Transient incontinence of wind 5 (4%)
Transient incontinence of faeces. 2 (1%)
Symptomatic at
time of study
Intermittent incontinence of wind 12 (8%)
Incontinence of wind 15 (11%)
Incontinence of faeces 2 (1%)
Table 4
Incontinence symptoms in relation to IAS anatomy.
No incontinence symptoms Incontinence symptoms
Number of patients 161 29
Data available 109/161 27/29
IAS intact 79/109 (74%) 16/27 (59%)
IAS thinned 25/109 (23%) 8/27 (30%)
IAS defect 5/109 (5%) 3/27 (11%)
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116 mmHg (IQR 98e140). Maximum anal squeeze length was 5 s
(IQR 3.5e7.5). When considering rectal sensation, median vol-
ume to initiate sensation of rectal ﬁlling was 50 mL (IQR 30e50),
a median volume of 80 mL stimulated urge (IQR 60e90) and
110 mL was the maximum ﬁlling volume (IQR 90e150). When
anorectal manometry studies were compared between those
patients in whom incontinence (either to wind or faeces) was
experienced and those in whom no incontinence was experi-
enced, the former exhibited a signiﬁcant reduction in anal
squeeze pressure (Table 3).
Enodanal ultrasonography revealed one EAS (external anal
sphincter)/IAS (internal AS) defect, seven IAS defects and 33 pa-
tients in whom thinning of IAS was exhibited. When the latter
group was examined, one quarter exhibited incontinence symp-
toms (Table 4).
4. Discussion
Obstetric anal sphincter injury may confer signiﬁcant morbidity,
both physical and psychological and therefore thorough assess-
ment and management of these patients is essential.10,11 We
identiﬁed 210 patients with 3rd or 4th degree tears over the 24
month period studied. The majority, 74%, of patients sustaining
tears were primiparous which is consistent with published data.
Seventy nine percent women laboured spontaneously and 13%
required induction of labour.
Median duration of labour was 409 min and this was signiﬁ-
cantly increased in patients undergoing epidural anaesthetic
(613 min) and those having an instrumental delivery (586 min).
Median duration of second stage was 60 min, compared with
131 min for those undergoing epidural anaesthesia and 139 min for
those with instrumental delivery. Prolonged second stage has been
deﬁned by the American College of Obstetricians and Gynaecolo-
gists as more than 180 min in primiparous women with an
epidural.12 Although the median duration of second stage in all
groups we studied did not meet the criteria for prolonged second
stage, it has been suggested that, for each hour of second stage
duration, the risk of perineal tear increases.13Table 3
Anorectal manometry in patients post obstetric anal sphincter injury repair.
Parameter Patients with no
incontinence
Incontinence patients
(wind/faeces)
P
Anal resting pressure 66 mmHg (55e79) 58 mmHg (45e72) 0.15
Anal cough pressure 114 mmHg (98e154) 106 mmHg (100e138) 0.49
Anal squeeze pressure 120 mmHg (102e143) 98 mmHg (87e105) 0.04
Maximal squeeze length 5 s (3.5e7.5) 5 s (3.5e8) 0.98
Volume to initiate
sensation
of rectal ﬁlling
50 mL (30e50) 50 mL (40e50) 0.56
Volume to stimulate
urge
80 mL (60e90) 80 mL (60e100) 0.25
Maximal ﬁlling
volume
100 mL (90e150) 90 mL (70e125) 0.12
Mann Whitney U.Following the comments by Kamm in 1994, efforts has been
made to improve the quality of training with regard to sphincter
repair post-delivery. Sultan et al.14 called for increasing awareness
and emphasised that measures should be taken to improve the
outcome for these women by a primary understanding of the anal
anatomy and an adequate repair.
Educational programmes including DVDs and beef tongue
models of sphincter repair have been tested, and suggested to
improve understanding and execution of perineal tear repair in
surgeons in training.15 The anatomical and physiological differ-
ences between external and internal sphincter are highlighted by
these programmes as these are vital in the understanding of the
concepts underpinning sphincter repair. If the internal anal
sphincter is torn, it should be repaired separately with interrupted
3-0 polydioxanone (PDS Ethicon) sutures. Recent small studies
however, still demonstrated sub-optimal performance by obstetrics
and gynaecology trainees in this repair, which highlights an
ongoing training issue.16,17 The type of repair performed has been
the subject of many studies and a recent Cochrane meta-analysis of
three randomised controlled trials suggested that urgency and
faecal incontinence may be reduced early with the overlap repair.
As the grade of surgeon was not speciﬁed, these results should be
interpreted with caution.18 McNichol et al. have suggested a role for
surgeons experienced in anorectal surgery in the repair of acute
obstetric anal sphincter injuries, demonstrating 86% women
experiencing normal continence (to stool, liquid and wind)
following immediate sphincter repair.9 When considering the
timing of repair, median duration between delivery and repair was
113 min in this cohort, comparable to other studies.19
When the functional and physiological outcome of these pa-
tients is considered, we have demonstrated that most patients
exhibited no symptoms of urinary or faecal incontinence post
sphincter repair. However, signiﬁcant morbidity results from the
25% patients exhibiting incontinence either to wind or faeces in
some form. Most of these patients exhibited transient or inter-
mittent symptoms; however 15 patients (11%) were incontinent of
wind and 2 patients (1%) faeces. Almost all of these patients were
managed conservatively with physio and pharmacological manip-
ulation. These results are favourable in comparison to other studies
which have demonstrated 14e61% rate of incontinence following
acute sphincter repair.9,19e21
In our study of anorectal manometry post tear repair, the only
parameter in which we demonstrated signiﬁcant difference be-
tween the two groups (no incontinence vs incontinence symptoms)
was anal squeeze pressure. In patients with no incontinence me-
dian anal squeeze pressure was 120 mmHg and for those with in-
continence symptoms 98 mmHg, p¼ 0.04. In addition, median anal
resting pressure was lower in the incontinence group 58 mmHg
compared to 66 mmHg in the no-incontinence group, although at
this sample size this did not reach signiﬁcance, p ¼ 0.15. Anal
squeeze pressure is important for voluntary control of continence
and due to the action of external anal sphincter (EAS). These pa-
tients may have weaker EAS contributing to incontinence symp-
toms. The resting pressure is a combination of IAS and EAS activity
(IAS > EAS) and it may be that these patients have weakened IAS
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ported by the observation that a quarter of the 33 patients with IAS
thinning exhibited incontinence symptoms. This may be important
issue for future training as formal IAS repair is not always under-
taken. Certain studies have explored the use of endoanal ultra-
sound immediately post-delivery and perhaps one application of
this could be the demonstration and accurate repair of any IAS
injuries detected.22
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